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Abstract 
This paper is meant to render the estimation, for Romania, of an open economy DSGE model, grounded on the new 
Keynesian thinking, that is, considering monopolistic competition and nominal and real rigidities. The analysis implies the 
calibration of certain parameters, based on accepted literature in the matter and on pertinent information for the related 
economy, on one hand, and the estimation of the remainder of parameters, by resorting to Bayes theorem, on the other hand. 
Once the posterior probabilities are determined, the results interpretation and relevance is discussed from an economic 
perspective. 
 
© 2012 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Emerging 
Markets Queries in Finance and Business local organization. 
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1. Introduction 
The economic thinking encountered, since its incipient phases, miscellaneous controversies that propelled it 
forward, each new stage adding more complexity to the previous approaches in the matter. The evolution from 
classical, Keynesian, neo-classical, neo-Keynesian and monetarist economic theories to the new classical and 
new Keynesian thoughts have also left traces as for the methods and instruments used to render empirical 
 
 
* Corresponding author. Tel.: +40  0726-322-955  
E-mail address: doctorat@ase.ro  
Available online at www.sciencedirect.com
© 2012 The Authors. P lished by Elsevier Ltd.
Selection and peer review under responsibility of Emerging Markets Queries in Finance and Business local organization.
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
106   Oana Simona Caraman Hudea /  Procedia Economics and Finance  3 ( 2012 )  105 – 110 
analyses. In 1990, we assist to the birth of the so-
the elements specific to the new classical macroeconomics, as the business cycle theory, characterised by the 
ideas emerging from the new Keynesian thinking, such as the ones relating to the market imperfections and to 
the price and wage rigidity, on the other hand. The beliefs of the new synthesis supporters gave life, at 
applicative level, to the last generation models  the dynamic stochastic general equilibrium models (DSGE)  
which, starting from the analysis of the behaviour and preferences of households, firms and other economic 
agents and grasping the economic impact of shocks, try to render complex macroeconomic phenomena as the 
economic growth or the real business cycle, revealing at the same time the effects of the monetary and fiscal 
policies on the real economic life. Finding their roots in the paper of Kydland and Prescott, 1982, the DSGE 
models have been subsequently developed by various specialists like Rotemberg and Woodford, 1997; Clarida 
et al. 200; Christiano et al. 2005; Smets and Wouters, 2003 and many others. Initially dedicated to the analysis 
of a perfect competition market requiring flexible prices and imposing the presence of a monetary authority 
able to induce nominal shocks, the DSGE models quickly extended, the hypothesis of market imperfection, as 
reflected by real economic life, and of sticky prices Calvo, 1983 and sticky wages Erceg et al., 2000 being 
introduced. It is the idea of nominal and real rigidity, specific to the new Keynesian thinking, which is focused 
on in this paper. The model approached hereinafter originates in the work of Almeida, 2009, largely based on 
the papers of Adolfson et al., 2005; Almeida et al., 2008. 
From this point, the study has the following structure: brief description of the final equations of the model in 
section 2, specification of data selection methodology and sources in section 3, model calibration, determination 
of priors and estimation results in section 4 and conclusions and further research in section 5. 
2. Model 
The actual model, developed in line with the new Keynesian vision, contains the following basic economic 
blocks, as elements of the modular structure: the households, the firms, as domestic, import and composite good 
firms, respectively final good firms, t
established based on the main impact factors, are optimised from a stochastic perspective, considering the said 
constraints. The clearing conditions for the labour, capital, composite good, final good and foreign bond 
markets, as well as the related identities are also rendered. The model is prepared for analysis by log-
steady state, therefore opening the way for an effective estimation.  
Due to the lack of appropriate space for a detailed presentation of the model (\for further details, see 
Almeida, 2009, I will directly render hereinafter the log-linearized equations.  
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Equation (1) reflects the capital accumulation, considering the capital depreciation rate and the function 
turning investments into capital, while (2) is the consumption Euler equation, given the extra-utility obtained 
by households while increasing consumption by one unit at a time period. The level of private consumption is 
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The uncovered interest rate parity condition is rendered in equation (3), where the domestic bond 
remuneration equals the foreign bond remuneration adjusted by means of the risk premium. 
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Equations (4), (5) and (6) show decisions relating to investments, capital stock and wages. The investments 
made by households are influenced by their past and expected values, the associated prices, the adjustment 
costs, the capital stock value and the investment shock, while the capital stock decision is based on the 
anticipated rental rate and real interest rate, considering its depreciation in time. Wages may be or not re-
optimized, given the rigidity hypothesis. If households, monopoly supplier of differentiated work, re-optimize 
their nominal wages, the latter are set so that the real marginal incomes exceed the related real marginal costs. 
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The domestic good price decision is reflected by equation (7), while equation (8) renders, in a univariate 
form, the import and final good price decision, given, as already mentioned, the rigidity idea, solely a part of 
the firms being able to optimize their prices each period, the remainder updating them based on the level of 
current and targeted inflation, corrected by an indexation parameter. 
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Equation (9) presents the total fiscal deficit, meaning the difference between current expenses and current 
revenues, also including the interest rate associated with domestic bonds, while equation (10) reflects the 
Government budget constraint. The fiscal rule, provided by (11), is imposed so as to control the debt trend, the 
exceeding of the targeted value being balanced by a decrease in the Government expenses via transfers. 
ttd
a
td
d
t
d
t K
Y
L
1
1   (12) 
m
t
m
h
d
t
d
hh
h
t pppp
p
p hh11   (13) 
The domestic good supply is rendered in equation (12), based on a Cobb-Douglas production function, the 
firms renting capital and labour at a given rate but establishing their prices taking mark-ups over their marginal 
costs. Aggregate prices are expressed in equation (13), where the firms operating on a competitive market set 
their prices depending on the domestic and import good prices they use to render composite goods.   
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Equations (14) and (15) reflect imports and exports, (16), the foreign bond market clearing condition, where 
the domestic investment in foreign bonds should equal the foreign trade net position, and (17), the GDP 
definition, meaning the sum of demand expenditures, value added tax included, minus import-related costs.  
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The inflation identity is rendered in equation (18), in a univariate form, as in equation (9), equations (19) 
and (20) presenting the cash definition, respectively the structural shocks of the model.  
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3. Data  
In order to estimate this model, 13 variables have been selected, analyzed quarterly, over 12 years, starting 
with quarter I of 2000 and ending with quarter IV of 2011, resulting in 48 observations, subsequently reduced 
to 44, after having eliminated the 2000Q1 data due to data differentiation.  
The variables considered are: real GDP, private consumption, investments, imports and exports for Romania 
and real GDP for the Euro Zone, all of them expressed as growth rates, GDP deflator, private consumption 
deflator, investments deflator, nominal domestic and foreign overnight interest rates, domestic number of 
employees, and domestic real wage expressed by means of the labour cost index.  
All variables have been rendered stationary by means of the HP filter. The data originates in the National 
Institute of Statistics, for Romania-related variables, and in the International Financial Statistics, for the Euro 
Zone ones, save for ROBOR and EURIBOR, taken over from the National Banks of Romania and France.  
4. Calibration, priors and estimation results 
Since the method used for estimating the above-mentioned model is the Bayesian approach, several 
parameters have been calibrated, while for the remainder of parameters, subject to estimation, the prior has 
been established, revealing their anticipated mean and standard deviation, all of this being in compliance with 
literature in the matter see Adolfson et al., 2007, Almeida et al., 2008 and others.   
The results, obtained by using the pre-processor type tool Dynare 4.3.0, in Matlab 2010b, are rendered in 
Table 1: 
Table 1. Estimation results 
Parameters Prior mean Pst. mean Prior Pst. dev. Parameters Prior mean Pst. mean Prior Pst. dev 
w 1.250 1.4202 invg 0.200 l 0.600 0.7031 beta 0.100 
d 1.150 0.9840 invg 0.200 c 0.600 0.8860 beta 0.100 
m 1.200 0.7782 invg 0.200 g 0.600 0.7892 beta 0.100 
c 1.050 0.8989 invg 0.200  0.600 0.6482 beta 0.100 
i 1.050 0.5257 invg 0.200 y* 0.600 0.8129 beta 0.100 
g 1.050 1.6293 invg 0.200 r* 0.600 0.6338 beta 0.100 
x 1.050 1.2352 invg 0.200  0.600 0.9529 beta 0.100 
w 0.840 0.9016 beta 0.100 c 0.600 0.7028 beta 0.100 
d 0.790 0.6244 beta 0.100 i 0.600 0.6342 beta 0.100 
i 0.630 0.5269 beta 0.100 l 0.600 1.0000 beta 0.100 
g 0.630 0.4407 beta 0.100 d 0.150 0.9328 invg 0.150 
x 0.440 0.3304 beta 0.100 c 0.150 0.6110 invg 0.150 
kw 0.500 0.5112 beta 0.100 i 0.150 0.2697 invg 0.150 
kd 0.500 0.3225 beta 0.100 g 0.150 0.2986 invg 0.150 
km 0.500 0.3022 beta 0.100 m 0.150 0.5867 invg 0.150 
kc 0.500 0.5437 beta 0.100 x 0.150 0.3888 invg 0.150 
ki 0.500 0.6657 beta 0.100   0.150 0.4180 invg 0.150 
kg 0.500 0.7352 beta 0.100  0.150 0.4924 invg 0.150 
kx 0.500 0.7938 beta 0.100 l 0.150 0.3151 invg 0.150 
d 0.600 0.7239 beta 0.100 c 0.020 0.0059 invg 0.020 
c 0.600 0.7965 beta 0.100 g 0.020 0.0204 invg 0.020 
i 0.600 0.6775 beta 0.100  0.020 0.1063 invg 0.020 
g 0.600 0.5782 beta 0.100 y* 0.020 0.0337 invg 0.020 
m 0.600 0.5564 beta 0.100 r* 0.020 0.0613 invg 0.020 
x 0.600 0.5971 beta 0.100  0.020 0.1478 invg 0.020 
 0.600 0.8936 beta 0.100 c 0.150 0.2884 invg 0.150 
 0.600 1.0000 beta 0.100 i 0.150 0.7038 invg 0.150 
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As we see in the table above, the mark-
are reasonably low, this suggesting that firms face a strong competition impeding them to increase prices, while 
those relating to government consumption and export goods exceed unity with 0.62, respectively 0.23, 
revealing a less strong struggle in this area. The mark-up for wages seems a little bit high, the only plausible 
economic explanation being related to the weak competition on the qualified labour market. As regards prices 
being updated at less than 3 quarters for the first two, and less than 2 quarters for the last two, in compliance 
with the above-mentioned results. Wages rigidity, as expected, is higher, their change occurring once a year. 
The inflation persistence, rendered by the indexation parameters (k), is higher for wages, private and public 
consumption, investments and export good prices, while for domestic and import goods does not exceed 33%. 
Such results look pertinent, yet a small doubt regards the quite low past influence of domestic goods price. The 
5 
(concentrated around 0.7-0.8), in line with the literature in the matter. The same compliance for the standard 
consumption tax rate, foreign output and interest rate, with values amounting to 0.005, 0.02 and 0.03.  
5. Conclusions and further research 
This paper is meant to provide the estimation of a new Keynesian dynamic stochastic general equilibrium 
model for the Romanian economy, by resorting t
considered as reasonable from an economic perspective, the comparison with similar works being however 
restricted due to the limited number of significant DSGE works for the target country. 
Further research is directed towards the impulse response function analysis, as well as towards forecasts on 
medium-term so as to capture the return of variables to steady-state subsequent to occurrence of shocks.  
Acknowledgements 
    This work was co-financed from the European Social Fund through Sector Operational Programme 
Human Resources Development 2007-
  
References 
Adolfson, M., Laséen, S., Lindé, J., Villani, M., 2005. Bayesian estimation of an open economy DSGE model with incomplete pass-
through. Sveriges Riksbank Working Paper Series (179) 
Almeida, V., Castro, G. and Féelix, R., 2008. Improving competition in the non-tradable goods and labour markets: the Portuguese case. 
Banco de Portugal, Economics and Research Department Working Papers w200816 
Almeida, V., 2009. Bayesian estimation of a DSGE model for the Portuguese economy. Banco de Portugal, Economics and Research 
Department Working Papers w200914. 
Calvo, G. A., 1983. Staggered prices in a utility-maximizing framework. Journal of Monetary Economics 12 (3), pp. 383 398 
Christiano, L., Eichenbaum, M., Evans, C., 2005. Nominal Rigidities and the Dynamic Effects of a Shock to Monetary Policy. Journal of 
Political Economy, 113(1), pp. 1-45  
Clarida, R., Galí, J., Gertler, M., 2000. Monetary policy rules and macroeconomic stability: evidence and some theory. Q J Econ 115, pp. 
147 180 
Erceg, C. J., Henderson, D. W., Levin, A. T., 2000. Optimal monetary policy with staggered wage and price contracts. Journal of Monetary 
Economics 46(2), pp. 281 313 
Kydland, F. E., Prescott, E. C., 1982 . Time to Build and Aggregate Fluctuations. Econometrica 50 (6), pp. 1345 1370  
Rotemberg J., Woodford, M., 1997. An Optimization-Based Econometric Framework for the Evaluation of Monetary Policy. NBER 
Chapters, in: NBER Macroeconomics Annual 1997,.12:, pp. 297-361 
Smets, F., Wouters, R., 2003. An Estimated Dynamic Stochastic General Equilibrium Model of the Euro Area. Journal of the European 
Economics Association, 1(5), pp. 1123-1175 
